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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) A magnetic sensor comprising: 

a plurality of sense layers, including a ferromagnetic pinned layer that has 
a magnetization that is stable in response to an applied magnetic field, a soft magnetic 
free layer that has a magnetization that rotates in response to the applied magnetic 
field, and a nonferromagnetic spacer layer that separates the pinned layer from the free 
layer, the free layer extending between two ends in a track-width direction; and 

a ferromagnetic bias layer structure that is separated from the free layer 
by an electrically conductive nonmagnetic spacer layer, the bias layer structure having a 
first section extending between two edges in the track-width direction such that the ends 
of the free layer are magnetically coupled to the edges of the first section, the bias layer 
structure having a second section that is separated from the electrically conductive 
spacer layer by the first section, the second section extending at least twice as far as 
the first section in the track-width direction. 

2. (Original) The sensor of claim 1, further comprising a soft magnetic shield that is 
disposed adjacent to a first of the ends, such that a line that intersects the ends and is 
parallel to the track-width direction intersects the shield. 

3. (Original) The sensor of claim 2, wherein the shield is separated from the first 
end by a nonferromagnetic insulating layer. 
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4. (Original) The sensor of claim 1, further comprising a soft magnetic shield that is 
disposed adjacent to both of the ends, such that a tine that intersects the ends and is 
parallel to the track-width direction intersects the shield adjacent to each of the ends. 

5. (Original) The sensor of claim 1, wherein the first section is a first magnetic layer 
and the second section is a second magnetic layer. 

6. (Original) The sensor of claim 1 , further comprising a soft magnetic shield that is 
separated from the bias layer structure by a nonferromagnetic layer, 

7. (Original) The sensor of claim 1 , wherein the nonferromagnetic spacer layer is 
electrically conductive. 

8. (Original) The sensor of claim 1, wherein the nonferromagnetic spacer layer 
includes a plurality of heterogeneous materials. 

9. (Original) The sensor of claim 1, wherein the nonferromagnetic spacer layer is 
made of dielectric material. 

10. (Original) The sensor of claim 1, further comprising an antiferromagnetic 
structure that is magnetically coupled to the pinned layer, 

11. (Original) The sensor of claim 1, wherein the pinned layer is a first part of a 
pinning structure, the pinning structure including a second part that is made of hard 
magnetic material that extends at least twice as far as the pinned layer extends in a 
stripe-height direction that is perpendicular to the track-width direction. 
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12. (Original) A magnetic sensor comprising: 

a plurality of sense layers, including a ferromagnetic pinned layer that has 

a magnetization that is stable in response to an applied magnetic field, a soft magnetic 
free layer that has a magnetization that rotates in response to the applied magnetic 
field, and a nonferromagnetic spacer layer that separates the pinned layer from the free 
layer, the free layer extending between two ends in a track-width direction; and 

a ferromagnetic pinning structure that has a first section extending a first 
distance in a stripe-height direction that is perpendicular to the track-width direction 
such that the first section is antiferromagnetically coupled to the pinned layer by a 
nonmagnetic metal layer, the pinning structure having a second section that is 
separated from the metal layer by the first section, the second section extending a 
second distance in the stripe-height direction, wherein the second distance is at least 
twice the first distance. 

13. (Original) The sensor of claim 12, further comprising a soft magnetic shield that 
is separated from the second section by a nonferromagnetic layer. 

14. (Original) The sensor of claim 12, further comprising a soft magnetic shield that 
is disposed adjacent to the free layer, such that a line that intersects the free layer and 
is parallel to the track-width direction intersects the shield. 

15. (Original) The sensor of claim 14 F wherein the shield is separated from the first 
end by a nonferromagnetic insulating layer. 

16. (Original) The sensor of claim 14, wherein the shield surrounds the free layer in 
the track-width direction. 

17. (Original) The sensor of claim 12, wherein the first section includes a first 
magnetic layer and the second section includes a second magnetic layer. 
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18. (Original) The sensor of claim 12, wherein the metal layer contains ruthenium, 
chromium, rhodium, iridium or copper, and has a thickness that is less than two 
nanometers. 

19. (Original) The sensor of claim 12, further comprising a soft magnetic shield that 
is separated from the free layer by a nonferromagnetic layer. 

20. (Original) The sensor of claim 12, wherein the spacer layer is electrically 
conductive. 

21 . (Original) The sensor of claim 12, wherein the spacer layer includes a plurality of 
heterogeneous materials. 

22. (Original) The sensor of claim 12, wherein the spacer layer is made of dielectric 
material. 

23. (Original) The sensor of claim 12, further comprising a ferromagnetic bias layer 
structure that is separated from the free layer by an electrically conductive, nonmagnetic 
layer, the bias layer structure having a first part extending between two edges in the 
track-width direction such that the ends of the free layer are magnetically coupled to the 
edges of the first part, the bias layer structure having a second part that is separated 
from the electrically conductive, nonmagnetic layer by the first part, the second part 
extending at least twice as far as the first part in the track-width direction. 
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24. (Currently Amended) A magnetic structure comprising: 

a ferromagnetic layer that extends in a first direction a first distance; 

a nonferromagnetic spacer layer that adjoins the ferromagnetic layer 
oxtcndo in tho first diroct i on - a- -&e€ond--di& tanG e that i s substant ia l l y e qu al to tho firct 
distanc e; and 

a ferromagnetic structure that is separated from the ferromagnetic layer by 
the spacer layer, the ferromagnetic structure having a first section that extends in the 
first direction a second tlwd distance that is substantially equal to the first s econd 
distance, the ferromagnetic structure having a second section that is disposed further 
than the first section from the spacer layer, the second section extending at least twice 
as far as the first section in the first direction. 

25. (Original) The structure of claim 24, wherein the spacer layer is made of 
electrically conductive material. 

26. (Original) The structure of claim 24. wherein the spacer layer includes a plurality 
of heterogeneous materials. 

27. (Original) The structure of claim 24, wherein the spacer layer is made of 
dielectric material. 

28. (Original) The structure of claim 24, wherein the first and second sections are 
made of substantially the same material. 

29. (Original) The structure of claim 24, wherein the ferromagnetic structure is a 
layer that is notched at opposite ends of the first section. 

30. (Original) The structure of claim 24, wherein the first section is made of a first 
layer and the second section is made of a second layer. 

Y^PPROGRA^_K35RFIL£SW1800-Riee9«1875\PTO\R187$_Resp OA 072S08^0 W06.dOC Page 6 Of 1 0 



II /LQ 39Vd 



ITOin Qdl 



t>0992£9St>6 IZ:SI 9002/12/60 



95-u:(ss4Uii4 NOHVUna « M09Z/98M:aiS3 « O0G8UZ:SMa . tiiS-dlDUa-OldSnWS « [a™l Ptf D*8a uwal Wd »:6CT 9000106 IV « I M 39Vd 



Art Unit 2627 Reply to Office Action of: 07/25/2006 
Serial No.: 10/816,158 Attorney Docket No.: R1875 

31. (Original) The structure of claim 24, wherein the spacer layer contains 
ruthenium, chromium, rhodium, iridium or copper, and has a thickness that is less than 
two nanometers. 

32. (Original) The structure of claim 24, wherein the ferromagnetic layer has a 
magnetic moment that rotates in the presence of an applied magnetic field, and the 
ferromagnetic structure has a magnetic moment that does not rotate in the presence of 
the applied magnetic field. 

33. (Original) The structure of claim 24, further comprising a soft magnetic layer that 
is separated from the ferromagnetic layer by a second nonferromagnetic spacer layer, 
wherein the soft magnetic layer has a magnetic moment that rotates in the presence of 
an applied magnetic field, and the ferromagnetic layer has a magnetic moment that 
does not rotate in the presence of the applied magnetic field. 
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34. {Original) A magnetic structure comprising: 

a ferromagnetic layer that extends in a first direction between two ends; 

an electrically conductive, nonmagnetic spacer layer that adjoins the 
ferromagnetic layer; and 

a ferromagnetic structure that is separated from the ferromagnetic layer by 
the spacer layer, the ferromagnetic structure having a first section extending between 
two edges in the first direction such that the ends of the ferromagnetic layer are 
magnetically coupled to the edges of the first section, the ferromagnetic structure having 
a second section that is separated from the spacer layer by the first section, the second 
section extending at least twice as far as the first section in the first direction. 

35. (Original) The structure of claim 34, wherein the ferromagnetic layer has a 
magnetic moment that rotates in the presence of an applied magnetic field, and the 
ferromagnetic structure has a magnetic moment that does not rotate in the presence of 
the applied magnetic field. 

36. (Original) The structure of claim 34, further comprising a soft magnetic layer that 
is separated from the ferromagnetic layer by a nonferromagnetic layer, wherein the soft 
magnetic layer has a magnetic moment that rotates in the presence of an applied 
magnetic field, and the ferromagnetic layer has a magnetic moment that does not rotate 
in the presence of the applied magnetic field. 

37. (Original) The structure of claim 34, wherein the spacer layer contains 
ruthenium, chromium, rhodium, iridium or copper, and has a thickness that is less than 
two nanometers. 
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